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FOREWORD 



1 98? — A Year of Discovery 

Lunch on January 19, 1983 was an epiphany. Not because of the food, I hasten to 
add. which was indifferent deli fait. Rather because of the ideas that arose during 
the mealtime conversation with Vidal de la Cruz and Tom MeCutchan of the Malaria 
Division at the National Institute of Allergy and Infectious Diseases. 

1 had just given a talk to the malaria group about what has now come to be called 
"phage display " Phage display bad its genesis in May 19S4. while I was working 
on filamentous bacteriophage during my sabbatical in Bob Webster's lab in the Bio- 
chemistry Department at Duke University. Vd been experimenting with pill, one of 
the coal proteins, and it occurred jo me that because of its domain structure, its sur- 
face location at one lip of the virion, and its apparent flexibility as evidenced in 
electron micrographs, the protein might tolerate being fused to foreign polypeptides 
without losing its function. It would be an unusual fusion protein, 1 realized, be- 
cause it would be associated with tbe infectious particle itself. Conventional phage 
expression vectors like Xgtll, in contrast, encode fusion proteins thai aren't incor- 
porated into the virion. 

If the fused foreign polypeptides were indeed displayed on tbe surface of tbe fila- 
mentous phage, it probably would be accessible to antibodies. This raised tbe possi- 
bility that a large library of pUI fusions could be surveyed for polypeptides that bind 
a specific antibody using a powerful selection technique; affinity purification. First, 
the antibody would be tethered to a solid support; the phage library would theu be 
passed over the support, allowing those few particles displaying an antibody-bind- 
ing polypeptide to react with the antibody and thereby become attached to the support; 
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antibodies. I was inspired by a new vision. I iniagined a universal hbrnry of smgfc" 
chain antibodies displayed on phage. Tbe aB nbodie8wo«ildUy C oi«ocafcwfran^ 
wo* sequences, bot their CDRj (compl^t^ty^c^g^o^) wodd U 
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any antigen of interest to affinity-pnrify clones wbo^layed ^ubodics ba^ 
nened to bind that antigen. In this way. monoclonal anriboAes might be obtained to 
Smost any antigen by simple microbiological means, without the need for ^ 
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I which I dubbed "mfeaiou^tibodi^ (n^fW^ Vg&p fe. 
key aspect of the new wiZmSS^M*^ to NRoo »>^«*^W I 
^fe^T yeaVof 1988 dosed appropriately with yet another £^*° f 
my horizons. On December 15, 1 was sitting in Jim Lamck's office at ^^sjn^ 
"Drugs!" he .aid cryptically. He explained that if the epitope library were used to 

r-X - ,,..1;^.^ reccmors other than antibodies, these llgands would 

"^l^^^y^piUblc route to drug candidate,. It was SO obvious! 
Yet, up to then my plans had been eAclusivdy immunological-reSectmg.l sup- 
pose, my doctoral and postdoctoral training in tfaalfield. From that day on drug dis- 
covery was to become a new element in my concept of pbage-display technology 

Wo* on the epitope library did not begin in earnest until the summer of 1989. 
both because 1 was occupied with other projects and because my lab was not funded 
between May 198* and July 1989, when my new NIH grant-finally succearfult- 
startcd Two people came to the lab then; Jamie Scott, a postdoctoral student who 
constructed £d tested our first epitope library, and has beenmy ctee^ 
ever since; and a new technician, Robert Davis, who earned out many of the key 
experimenu and has managed my lab now for six years. 

When 1 look back on my year of discovery, I'm stnick-and a little embar- 
rassed-*! how parochial my vision of phage display was at the beginning, before 
mv education at the hands of my fellow scientists. Phage-display technology, as we 
now understand it, and as is exemplified in this book, has been very mucha com- 
munal invention. TWs Utile sense in trying to apportion credit for such advances 
l0 individuals-fox patent purposes or any other reason. But mere IS much sense 1 
ttdofc, in maintaining a vigorous, public community of scientists, talking freely with 
one another, whose ideas, excitement, and results are selected, amplified, recom- 
bined, tested, and reelected ranch as are the phage libraries. 
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